
Animal and human 
intelligence

Wh k i ?Wh k i ?What makes us unique?What makes us unique?



But some animals might haveBut some animals might have 
evolved simpler formsevolved simpler forms…

i li lSome animals can manage…Some animals can manage…

logical thought reasoninglogical thought reasoninglogical thought, reasoning,  logical thought, reasoning,  

planning, selfplanning, self‐‐awareness.awareness.

They have empathy,  They have empathy,  

iimourning….mourning….



The evolution of human 
i lliintelligence

Ultimate causes?Ultimate causes?Ultimate causes?Ultimate causes?

Proximate causes?Proximate causes?Proximate causes?Proximate causes?



Ultimate causesUltimate causes

1.1. Social brain hypothesisSocial brain hypothesis

2.2. Sexual selection hypothesisSexual selection hypothesis



1.1. Social brain hypothesisSocial brain hypothesisypyp

2.2. Sexual selection hypothesisSexual selection hypothesis

Intelligence evolved as a 
means of surviving in largemeans of surviving in large 
and complex social groupsp g p



1.1. Social brain hypothesisSocial brain hypothesisypyp

2.2. Sexual selection hypothesisSexual selection hypothesis

aa Runaway:Runaway: no direct/ indirectno direct/ indirecta.a. Runaway:Runaway: no direct/ indirectno direct/ indirect
benefitbenefit



1.1. Social brain hypothesisSocial brain hypothesisypyp

2.2. Sexual selection hypothesisSexual selection hypothesis

b Good gene:b Good gene: against pathogens/against pathogens/b. Good gene:b. Good gene: against pathogens/against pathogens/
parasitesparasitespp



Proximate causesProximate causes

Evolution of human brainsEvolution of human brainsEvolution of human brains Evolution of human brains 

Evolution of human languageEvolution of human languageEvolution of human languageEvolution of human language



The search for intelligence –by Carl Zimmer Scientific American 2008

1. What is the evidence of “genetic basis of intelligence”?

2. What is intelligence? What does IQ test and g factor can tell2. What is intelligence? What does IQ test and g factor can tell 
us about intelligence?

3 Why it is difficult to find out the “intelligence genes”?3. Why it is difficult to find out the intelligence genes ?

4. How does Intelligence associate with the human brains?
--brain size, cortex area, white matter. 

5. How environment may play a role on intelligence? 
--study of identical twins; socioeconomic status…





Evolution of human brainsEvolution of human brainsEvolution of human brains Evolution of human brains 

Evolution of human languageEvolution of human languageEvolution of human languageEvolution of human language



More neuronsMore neurons
More networkingMore networking



Honey bees: play‐flightHoney bees: play flight

More neurons in More neurons in 
cerebral cortex, cerebral cortex, 
humans have muchhumans have muchhumans have much humans have much 
more association more association 
areas.areas.



Bigger brain volume of Homo sapiens



Proximate causesProximate causes

Evolution of human brains Evolution of human brains 

Evolution of human languageEvolution of human language



L i i l fLanguage is not essential for 
cognition……cognition……

Some animals can manage…Some animals can manage…

logic, thought, reasoning,  

planning, self‐awareness 

but language has a BIGBIG effect 
on cognitive abilities



Language facilitates the g g
evolution of human 

intelligence



I k lIs spoken language 
l d i t ?learned or innate?



Spoken language has
many innate 
components 



Innate components 

S d i ( l )Sound generation (consonants; vowels)

Innately recognized consonants

Innately  processed vowel



a vowel is a speech sound, such a vowel is a speech sound, such 
as English ah! [ɑː] or oh! [oʊ], 
pronounced with an open vocal tractpronounced with an open vocal tract
vibration.

a consonant is a speech sound that 
is articulated with complete oris articulated with complete or 
partial closure of the vocal tract.

Syllable (vowel + consonant)

Word (syllables)



consonant



Innate components p

Sound generation (consonants; vowels)

Innately recognized consonants
l d lInnately  processed vowel

The basics of Grammar are innate



Universal grammarUniversal grammar

Noam Chomsky: If humans growing up 
under normal conditions; they alwaysunder normal conditions; they always 
develop a language with a specific property 
( f l d h f( for example, distinguishing nouns from
Verbs).)



Innate components p

d ( l )Sound generation (consonants; vowels)

Innately recognized consonants
Innately processed vowelInnately  processed vowel

The basics of Grammar are innate

Learning language requires a little effort



Innate components 
Sound generation (consonants; vowels)
Innately recognized consonantsInnately recognized consonants
Innately  processed vowel

The basics of Grammar are innateThe basics of Grammar are innate

L i l i littl ff tLearning language requires a little effort

Specialized brain areas and genes



SummarySummary

Human language as a species‐specific  
cognitive ability (elements of language 
are innate)are innate)

P it hi hl t t l l b tPermit highly exact, extremely elaborate 
thinking, planning, coordination


